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ABSTRACT

It is general that the impact of supply chain risk spread out to the whole network along
the connected structure. Due to the risk propagation the probability to exposure a certain
risk is affected by not only the characteristics of each risk factor but also network structure.
It means that the structural connectivity among vertices should be considered while designing
supply chain network in order to minimize disruption cost. In this research, the betweenness
centrality has been utilized to quantitatively assess the structural vulnerability. The between—
ness centrality is interpreted as the index which can express both the probability of risk
occurrence and propagation of risk impact. With the structural vulnerability index, it is
possible to compare the stability of each alternative supply chain structure and choose the
better one.
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(Table 1) Variables and Notation (a;;=1), <Figure 1>} o] oA 2
Notation Description AL ddd Vel & 7133, vA] vl
14 set of vertex A S 7| A Al Ak
i, j index of vertex
14 Vertex i(V,EV) V. v, Vi

A={a;} Adjacency Matrix

a,_ it ¥, is connected with ¥, (Figure 1) Risk Propagation in between
Nodes
r Type of risk
(V) Business ImpactVof risk type r in Vl-oﬂfﬂ Wy al 9% o) Vji AsET 8
i - 5 ;
i) Function for risk propagation be- W, L 271E AR w9, roh Vo] Al
fri g tween V; and V; for risk type T o2 8 (i, ) = ng]t}‘l—]:]— o] w 93]
G(V;) | Betweenness centrality of Vertex i Z20| w2 Ay} g4 §3S Ao 4 9l
a(v;) Risk centrality of Vertex i o, e A A FFe ﬁﬂ] A2 B 2
JE Al Eolt} <Table 2>+ 7+ Av} £
Lao| Mg o e vEYa T2 &9 98 A 3
L
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ast A4E ohag Fo O mEw A% FEel ne gedA ik eq0z A
Aok % % ws sk voh Azsel g u o) FRel wekd 93 el Asrt A4

(Table 2) Risk Propagation Function

Propagation type Network Structure Risk propagation function
vy "
Type 1 V; / G ) =1(V)

Type 2 i) = (V)
ype G )= Zk VV];j i
1.
dT,»I

Vi N G
Type 3 vV] £ ) =-1(V)
s
1 .
Vi d_ml

oW, vel d@ Vel A b,

# di] :

velAd viA el Ael.
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(1) Block-diagonal

1

2(66) 3(3.45)

4(0.11) SNJVP A 11(0.11)
12

(3) Centralized
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(Figure 2) Network Structure and Risk Centrality
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(Table 3) Risk Centrality of each Network
Network #1 Network #2 Network #3 Network #4
G o] G o] G O] 4] o o]
Node2 2.33 X 20.591 ¢) 6.6 @) 7.856 X
Node3 1.631 X 4.999 X 345 O 9.668 @)
Node4 0.69 X 4431 X 0.1125 x 2.125 X
Nodeb 3.33 @) 7.231 X 0.1125 X 11.393 @)
Node6 2.331 X 5.28 X 0.1125 x 3.08 X
Node7 2.331 X 9.331 X 0.1125 x 5111 X
Node8 0.999 X 3.099 X 0.1125 X 3.656 X
Node9 2.33 X 1.449 X 0.1125 X 1.149 X
Nodel0 1.631 X 0 X 0.1125 X 2.636 X
Nodell 0.699 X 0 X 0.1125 X 1.023 X
Average 1.83 5.64 1.09 482
Séav?iii 081 573 208 342
Criteria for 264 11.37 318 825
outlier
FAE EE T o] EF0] 2 =5 o] ZAH Ut o= aF9] dAA o] T
2 Bo5n s #9 F 5 Ak mA Y 4 A, 39 Al PHAES 999 vz
ol e MEAT % /1% oA Aw  RE AHEAW 9w AE AFel o
w0} ol MEAZ PRA0 ARl o g e sbeAel ¥5E o
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